This study estimated the potential impact of the nationwide shift from inpatient to outpatient care in the hospitals of Syracuse, New York, a small metropolitan area with a relatively stable population. The study employed the 3M™ All Patients Refined Diagnosis Group Severity of Illness system to identify inpatients and related utilization with the greatest potential for movement from inpatient to outpatient settings. The study data suggested that the development of additional ambulatory care capacity in Syracuse could support the reduction of an average daily census of approximately 60 -125 patients with low severity of illness, excluding readmissions. The study data also identified the potential for shifting an average daily census of approximately 9 -19 patients who were readmitted to hospitals within 30 days of their initial admissions from inpatient to outpatient care. The study data also identified the potential for reduction of an average daily census of approximately 20 -70 adult medicine and adult surgery patients through continued initiatives for inpatient length of stay reduction. The impact of initiatives in each of these areas could result in a reduction of the combined average daily adult medicine and adult surgery census of the Syracuse hospitals from approximately 90 to 215 patients. This would amount to between 8 and 20 percent of the current inpatient census for adult medicine and adult surgery. These data suggest that planning for initiatives such as ambulatory care development and reduction of readmissions should also include evaluation of their impact on inpatient acute care and related services.
Introduction
In the United States, increased attention is focusing on the improvement of the efficiency and outcomes of * Corresponding author. health care. This attention has been supported by greater interest in improving care at the national, state, and community levels [1] [2] .
Among hospitals in the United States and the communities that they serve, efforts to improve efficiency and outcomes will probably generate at least two major developments. One that is already in progress is a decline in hospital admissions. Another includes efforts to reduce lengths of stay and related resource consumption for remaining inpatients at high severity of illness [3] [4] . Both of these developments will reduce the need for inpatient hospital beds and related resources.
Efforts to eliminate the need for inpatient hospital beds are focusing on reducing admissions to acute hospitals. These initiatives include programs that shift low severity of illness patients from inpatient to outpatient settings and programs that reduce hospital readmissions. At the national level, initiatives such as Accountable Care Organizations, bundling of services, and Medicaid restructuring, are focusing on movement of hospital inpatients to ambulatory care [5] [6] . In recent years, the development of reimbursement penalties for excess readmissions has stimulated considerable interest in this subject. Many of these initiatives are being supported by health care payors because they save payments for inpatient hospitalization [5] [7] - [10] .
Efforts to improve the efficiency and outcomes of care are also focusing on improving hospital utilization by reducing lengths of stay for hospital patients at high severity of illness. These patients are associated with extensive use of health care services and related expenses. They are sometimes known as superutilizers. As more patients at lower severity are shifted to other settings of care, these high severity patients will comprise the majority of hospital inpatient populations [11] [12] .
All of these initiatives have the potential for reducing inpatient utilization in acute care hospitals. As a result, they will produce reduced need for hospital bed capacity of hospitals at the community level. They will also increase the severity of illness of remaining acute care populations.
Population
This study evaluated the potential impacts of hospital efforts that will reduce inpatient utilization in the metropolitan area of Syracuse, New York. This area includes three large acute care facilities, Crouse Hospital (19,776 discharges excluding well newborns, 2015), St. Joseph's Hospital Health Center (28,237 discharges, 2015), and Upstate University Hospital (28,237 discharges, 2015). Within the immediate service area, the hospitals work with a combined medical staff of more than 1700 physicians and 12 nursing homes.
The immediate service area of the hospitals includes all of Onondaga County and portions of Cayuga, Cortland, Madison and Oswego Counties, with a population of approximately 600,000. The hospitals provide tertiary services to the eleven county Central New York Health Service Area with a population of approximately 1,400,000 [13] .
Since 1978, the Syracuse hospitals have worked cooperatively to improve the efficiency and outcomes of acute care and related services through the Hospital Executive Council. These efforts have included initiatives related to emergency medical services, inpatient acute care, hospital medical staffs, and long term care services [14] [15] .
Historically, the service area of the Syracuse hospitals has maintained an inpatient admission rate that has been below national and state averages but slightly higher than those of New York State metropolitan areas such as Rochester and Albany. In 2014, the inpatient readmission rate for Syracuse was 4.0 percent higher than the rates for Rochester and Albany.
These initiatives have also stimulated efforts to improve the efficiency of care through length of stay reduction and outcomes management. These efforts have focused on reduction of inpatient lengths of stay for patients at major and extreme severity of illness through development of the potential to care for these patients in area nursing homes [15] . A number of these initiatives have developed through a partnership with 3M™ Health In- 
Methods
This study evaluated potential impacts of efforts to improve efficiency and outcomes on inpatient adult medicine and adult surgery utilization of the hospitals of Syracuse, New York. These services account for approximately 70 percent of utilization in the Syracuse hospitals and a large percentage of hospital use in the United States. The study focused on expansion of ambulatory care, elimination of inpatient readmissions, and reduction on inpatient lengths of stay.
The first component of the study focused on the potential impact of efforts to reduce inpatient adult medicine and adult surgery admissions, excluding readmissions within 30 days of the initial admissions, in the Syracuse hospitals. The study data were used to identify numbers of inpatient discharges and patient days for adult medicine and adult surgery inpatients excluding readmissions within 30 days in the Syracuse hospitals in 2012, 2013, 2014, and 2015. Inpatient readmissions and related patient days were identified using the Potentially Preventable Readmissions software and subtracted from these data for subsequent analysis. The remaining inpatients and patient days were identified by All Patients Refined Severity of Illness so that patients with the lowest severity and the highest potential for care in ambulatory setting could be evaluated. These data were used to construct ranges based on the potential for moving 75 percent of remaining adult medicine and adult surgery inpatients at Minor severity of illness and 25 percent of remaining medical surgical inpatients at Moderate severity of illness to ambulatory care.
The second component of the study focused on the potential impact of efforts to reduce inpatient readmissions for adult medicine and adult surgery in the Syracuse hospitals. In Syracuse, approximately 90 percent of these rehospitalizations have involved adult medicine patients. The study data identified numbers of readmissions for adult medicine and adult surgery patients at Minor and Moderate severity of illness by year for 2013, 2014, and 2015 using the Potentially Preventable Readmissions System. Because of their lower severity of illness, these patients had the most potential for care outside inpatient hospitals.
The study data were used to construct ranges of inpatients for whom readmissions within 30 days of the initial admissions, could be avoided. The minimum levels of these ranges were based on eliminating 50 percent of readmissions and related patient days at minor and moderate severity of illness for 2014. The maximum levels of ranges were based on elimination of 100 percent of actual readmissions for these populations.
The third component of the study focused on the potential impact of reductions in inpatient lengths of stay for adult medicine and adult surgery in the Syracuse hospitals. During the past two decades, the Syracuse hospitals and the Hospital Executive Council have developed a number of initiatives to address this subject.
The study data were used to identify mean lengths of stay for adult medicine and adult surgery inpatients by severity of illness in the Syracuse hospitals for 2012, 2013, 2014, and 2015. The same data were also employed to identify differences in patient days for these services between mean lengths of stay in the Syracuse hospitals and the severity adjusted national averages. Based on this information and the experiences of the Syracuse hospitals, a range of patient days that could be eliminated through length of stay reduction was constructed.
Results
The first component of the study focused on the potential for movement of adult medicine and adult surgery inpatients, excluding inpatient readmissions, at low severity of illness to ambulatory care in the Syracuse hospitals. Relevant data are summarized in Table 1 .
These data demonstrated that adult medicine and adult surgery discharges in the Syracuse hospitals excluding readmissions declined by 3.5 percent, from 51,931 to 50,125, between 2012 and 2015. During the same period, inpatient days associated with these discharges increased by 0.8 percent, from 280,948 to 281,162.
The data demonstrated that adult medicine and adult surgery patients at minor and moderate severity of illness in the Syracuse hospitals generated lower proportions of inpatient days, between 38.6 and 35.3 percent of the total, than patients at Major and Extreme severity between 2012 and 2015. These percentages declined slightly as the proportion related to higher severity of illness patients increased. The changes reflected the impact of limited efforts to shift low severity of illness inpatients to ambulatory care settings during the recent years.
Projection of the potential impact of increased use of ambulatory care on inpatient adult medicine and adult surgery utilization in the Syracuse hospitals was based on the implementation of additional outpatient programs by the area's largest acute care providers, Upstate University Hospital and St. Joseph's Hospital Health Center as well as the development of an Accountable Care Organization, Medicare bundling initiatives, and other population based efforts.
Based on this information, as well as the differences in discharges per 1000 population among New York State metropolitan areas identified previously, it was estimated that most adult medicine discharges and adult surgery discharges at minor severity of illness and some discharges at moderate severity of illness for these services excluding readmissions in the Syracuse hospitals could be eliminated through treatment in ambulatory care settings. The low end of this range was based on elimination of 75 percent of adult medicine and adult surgery discharges at minor severity of illness. The high end was based on elimination of 25 percent of discharges at minor severity and 40 percent of discharges at moderate severity. Using the data for 2012 and 2015, this range would include elimination of an average daily census of 56.0 -64.9 patients at the minimum and 124.0 -138.5 at the maximum. The second component of the study focused on the potential impact of avoiding adult medicine and adult surgery readmissions within 30 days of the initial admissions in the Syracuse hospitals. Relevant data are summarized in Table 2 .
These data demonstrated that adult medicine and adult surgery readmissions within 30 days in the Syracuse hospitals increased by 8.1 percent, from 3777 to 4082, between 2012 and 2015. During the same period, inpatient days associated with these readmissions increased by 9.8 percent, from 23,688, to 26,009, accounting for an average daily census of 64.7 to 71.3 inpatients.
The data related to readmission rates indicated that adult medicine and adult surgery readmission rates within 30 days in the Syracuse hospitals were considerably higher for patients at major and extreme severity (12 -18 percent), than those for patients at minor and moderate severity (3 -7 percent). This information suggested that lower severity readmissions had greater potential for being addressed without inpatient care.
The study data also demonstrated that adult medicine and adult surgery patients at Minor and Moderate severity of illness in the Syracuse hospitals generated lower proportions of inpatient days, 29.2 -26.9 percent, between 2012 and 2015 than patients at major and extreme severity. Based on this information, the number of inpatient days generated by inpatient readmissions for adult medicine and adult surgery patients at Minor and moderate severity of illness combined in the Syracuse hospitals ranged from 6940 in 2012 to 6992 in 2015. This amounted to an average daily census of 19.0 to 19.2 patients. Elimination of readmissions for 50 percent of these patients would have reduced the average daily census by 9.5 to 9.6 patients, while elimination of all of these readmissions would have reduced the average daily census by 19.0 -19.2 patients. The third component of the analysis focused on the impact of reductions in inpatient length of stay reduction on inpatient utilization in the Syracuse hospitals. Relevant data are summarized in Table 3 .
These data demonstrated that the longest stays for adult medicine and adult surgery patients in the Syracuse hospitals involved patients at major and extreme severity of illness. Between 2012 and 2015, mean stays for patients at Extreme severity of illness were more than twice the stays for all patients for these services, while mean stays for patients at Major severity of illness were approximately 20 percent longer than those of the total population.
The study data also demonstrated that, on average, all of the excess patient days for adult medicine and adult surgery patients in the Syracuse hospitals during the four year period were associated with patients at major and extreme severity of illness. For patients at extreme severity of illness, these excess days ranged from 468.51 to 7969.6 or an average daily census of 1.3 to 21.8. For patients at major and extreme severity of illness combined, the number of excess patient days ranged from 2473.11 to 12,523.66, or an average daily census of 6.8 to 34.2.
It should be noted that these data reflect the impact of length of stay reduction programs implemented by the Syracuse hospitals and the Hospital Executive Council between 2012 and 2015. Most of this impact involved the Complex Care programs with area nursing homes that were implemented in 2015. It should also be noted that mean stays for adult medicine and adult surgery patients in the hospitals remained above severity adjusted national averages throughout the period.
In order to evaluate the potential impact of subsequent length of stay reduction initiatives on inpatient utilization for adult medicine and adult surgery in the Syracuse hospitals, a range was constructed based on excess patient days for major and extreme severity of illness. The minimum patient days of this range was based on the remaining days and average daily census for Major and Extreme severity of illness patients for 2012-2015. The maximum of this range was based on elimination of the minimum level of inpatient days, plus additional utilization equal to the number of excess days for major and extreme severity of illness patients in 2012 and 2014. This level would bring mean lengths of stay for major and extreme severity of illness patients below the severity adjusted national average. Using these calculations, subsequent length of stay reduction programs were estimated to result in the elimination of an adult medicine and adult surgery average daily census between 7 -34 and 77.5 patients.
Discussion
Current experience in the health care system of the United States includes extensive efforts to improve efficiency and outcomes. Many of these efforts concern reduction of hospital inpatient care. Some of them involve partnerships between providers and payers such as Accountable Care Organizations and bundling of services. Their impact is already resulting in the shift of health care capacity from inpatient to ambulatory care services. These characteristics make this health system an excellent environment for predicting the impact of these developments.
The study employed the 3M™ All Patients Refined Diagnosis Related Group Severity of Illness system to identify hospital inpatients and related utilization with the greatest potential for movement from inpatient to outpatient settings. This system is based on a nationally validated algorithm that includes extensive clinical and demographic information.
The development of additional ambulatory care capacity in Syracuse could support the reduction of an average daily census of approximately 60 -125 patients with low severity of illness, excluding readmissions. It is being stimulated, in part, by the development of Accountable Care Organizations, a major state effort to restructure care for Medicaid patients and bundling of services. Additional ambulatory care capacity is being developed in inner city areas with the highest hospital admission rates. Some of these areas have inpatient admission rates 50 -80 percent higher than the area average.
The study data also identified the potential for shifting an average daily census of approximately 9 -19 patients who were readmitted to hospitals within 30 days of their initial admissions from inpatient to outpatient care. This utilization would involve diverting readmissions with low severity of illness to outpatient care.
The study data also identified the potential for reduction of an average daily census of approximately 20 -70 adult medicine and adult surgery patients through continued initiatives for inpatient length of stay reduction. The hospitals have achieved notable progress in this area during recent years; however, additional opportunities remain through cooperative programs with local long term care facilities.
From a planning standpoint, the impact of initiatives in each of these areas could result in a reduction of the combined average daily adult medicine and adult surgery census of the Syracuse hospitals from approximately 90 to 215 patients. This would amount to between 8 and 20 percent of the current inpatient census for adult medicine and adult surgery. It would depend on the impact of a number of initiatives related to utilization and outcomes.
It should also be noted that patients who received medical observation without inpatient admission were omitted from these estimates. If this population, which comprised an average daily census of about 65 patients, were included, the estimated reduction would still amount to an average daily census of 8 -18 percent.
Conclusions
These data suggest that planning for initiatives such as ambulatory care development and reduction of readmissions should also include evaluation of their impact on inpatient acute care and related services. In the Syracuse metropolitan area, these data would not be offset by population immigration from other areas.
As the health care system of the United States continues to change, the movement of patients from inpatient to outpatient services will probably receive increased attention. Additional research can help further define important issues related to this subject such as the effects of specific programs, the characteristics of patients involved, and the impact of these developments on health care costs.
